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BACKGROUND: Attitudes and barriers to implementing
EBM have been examined extensively, but scant evi-
dence exists regarding the impact of EBM teaching on
primary care physicians’ point of care behavior.
OBJECTIVE: Gaining insight into behavioral and atti-
tudinal changes of facilitators and participants during a
multifaceted EBM educational intervention.
DESIGN, SETTING, AND PARTICIPANTS: A qualitative
study on primary care physicians and facilitators from a
large HMO selected from the intervention arm of a
parallel controlled trial using purposeful sampling. We
conducted focus groups with 13 facilitators and 17
physicians and semi-structured interviews with 10
facilitators and 11 physicians.
RESULTS: Both facilitators and participants believed
EBM enhanced the quality of their practice. The
intervention affected attitudes and knowledge, but had
little impact on physicians’ ability to utilize pre-ap-
praised resources at the point of care. Using EBM
resources during consultation was perceived to be a
complex task and impractical in a busy setting. Con-
versely, a positive impact on using medication data-
bases was noted. Medication databases were perceived
as easy to use during consultations in which the
benefits outweighed the barriers. The intervention
prompted physicians to write down clinical questions
more frequently and to search for answers at home.
CONCLUSIONS: This study underlines the need not
only to enhance EBM skills, but also to improve the
ease of use of EBM resources at the point of care. Tasks
should be simplified by tailoring evidence-based infor-
mation retrieval systems to the busy clinical schedule.
Participants’ recommendations to establish an HMO
decision support service should be considered.
KEY WORDS: evidence-based medicine; primary care; medical
education.
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INTRODUCTION
Evidence-based medicine (EBM) has become an integral part of
undergraduate and postgraduate medical education.
1,2 Coo-
marasamy and Khan (2004) suggest that although stand-alone
and integrated EBM teachings are both effective in improving
knowledge, clinically integrated teaching is more likely to
facilitate sustained changes in clinical behavior. Moreover,
attitudes and barriers to implementing EBM have been
examined both quantitatively and qualitatively.
3–8 Physicians
generally had positive attitudes towards EBM. They considered
evidence helpful in decision making, agreed it improved patient
outcome, but also felt that EBM clashed with “the art of
medicine,” thereby, reducing clinical autonomy.
5 Physicians
believed intuition plays a vital role in primary care and that
evidence should be considered alongside patient preferences
and clinical judgment.
8 In addition, family physicians ques-
tioned the applicability of research findings to general practice.
Local specialists, rather than the medical literature, were
important sources and interpreters of evidence and were
trusted because of previous success with joint patient care.
6
The main barriers to integrating EBM into day-to-day clinical
practice were lack of time because of heavy workloads, lack of
familiarity with evidence-based resources, difficulty in retriev-
ing information, and limited access to the web in clinics.
4,7
Though ample research has been conducted on physicians’
perceptions of EBM and barriers towards its implementation,
scant evidence exists regarding the impact of EBM teaching on
primary care physicians’ (PCP) clinical behavior.
3,9–12 Most
studies assessing the impact of teaching EBM have focused on
medical students and residents, rather than on practicing
physicians.
3,9,13 To gain insight into knowledge acquisition
and attitudinal and behavioral changes of PCPs during a
multifaceted EBM intervention, we conducted a qualitative
study (March 2004 to July 2005) nested in a controlled trial
(CT). The present study examines both participants’ and course
facilitators’ reactions to a year-long 21-hour EBM intervention.
METHODS
Design
We designed a qualitative study nested in a CT to evaluate the
impact of an EBM intervention on the knowledge, attitudes,
and clinical behavior of course participants and facilitators,
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327and EBM perception and barriers/enablers to its implementa-
tion. The primary objective of the CT was to examine whether
an EBM educational intervention can enhance appropriate
drug prescriptions and test ordering of intervention physicians
(n=70) in comparison to control physicians (n=74). The
intervention consisted of three 5-hour workshops and 6
academic detailing sessions held in participants’ primary care
clinics. It focused on teaching EBM via the “user’s mode,”
emphasizing formulating clinical questions, information re-
trieval, and integrating the best evidence in practice.
14 Physi-
cians were encouraged to utilize pre-appraised resources
during consultation, such as the Cochrane Library, Bandolier,
National Guideline Clearinghouse, TRIP, ATTRACT, DARE,
EBM On-Call, CATs, and Drug Search databases. Inclusion
criteria of the CT were practicing medicine in primary care
clinics of more than 4,000 patients and physicians’ consent.
To enable a small facilitator/participant ratio, approximate-
ly 20 accredited family physicians with various levels of EBM
expertise and teaching experience were approached to facili-
tate the intervention. No monetary compensation was offered,
only CME accreditation. Thirteen physicians accepted the
challenge and participated in a 12-hour pre-intervention
EBM course.
Participants
All told, 28 PCPs and 13 course facilitators from the largest
Health Maintenance Organization (HMO) in Israel (3.7 million
members) participated in the study. The 28 PCPs were selected
from the intervention arm of the CT using purposeful sam-
pling
15 to capture the physicians’ diverse characteristics.
Participants were selected from 2 districts to explore possible
regional differences. Other characteristics taken into account
in the sampling process were: gender, age, specialization,
clinical experience, academic activity, and clinic setting. Facil-
itators were generally younger than participants (mean ages:
42.0 and 47.0, respectively) and more likely to be academically
active (53.8% and 17.9%, respectively) or accredited family
physicians (100.0% and 53.6%, respectively).
Focus Groups and Semi-structured Interviews
A total of 6 focus groups consisting of 5–7 participants lasting
60 minutes were conducted. To encourage openness, 3 focus
groups for trainees and 3 for facilitators were held separately
during the intervention. A total of 17 trainees participated in 1
of the 3 focus groups. All 13 facilitators participated in at least
1 focus group (more than half participated in 2) held during
the intervention as part of a formative evaluation process. This
enabled both researchers and facilitators to discuss both
successes and difficulties encountered during the intervention.
While conducting focus groups, we felt group dynamics
hindered some themes from emerging.
16 Therefore, we decided
to employ an additional data collection method, i.e., semi-
structured interviews.
17 Conducting interviews in the comfort
of the physicians’ own clinics promoted openness and enabled
researchers to gain an in-depth understanding of physicians’
perceptions of EBM and the intervention. Using both semi-
structured interviews and focus groups allows for methodo-
logical triangulation which establishes validity in qualitative
research.
18 Participants identified by their peers as key infor-
mants, and facilitators, who emerged as key informants during
focus groups, were approached and asked to participate in
90-minute interviews. Interviews with participants (n=11) and
facilitators (n=10) were held until data saturation.
19,20
All focus groups and interviews were moderated by 1 of the
researchers (KS). The moderator explained the aim of the
research and used a predetermined set of questions (Appendix).
Analysis
To bolster the trustworthiness of analysis, 2 researchers (KS,
AS) analyzed the data independently. Open discussions be-
tween researchers were held to develop or recategorize themes.
Initial agreement was high (85% on themes) and discussions
were held until reaching 100% agreement. The framework
approach
21 was used to analyze the data. First, researchers
read the transcriptions several times to familiarize and im-
merse themselves in the data. Second, a thematic framework
was developed based on both predefined issues and emerging
themes from the familiarization stage. Next, codes were
assigned to the data, and thematic charts
21 were created.
After each of these stages, all researchers took part in the final
analysis stage of mapping and interpretation of the data in
relation to the original objectives and emerging themes.
20 In
addition, we compared our findings with preliminary quanti-
tative results from the CT.
RESULTS
The following results reflect the main themes that emerged
during data analysis. To exhibit the full spectrum of percep-
tions in the main themes, both majority (i.e., >70% of
physicians’ perceptions) and minority (i.e., <30%) perspectives
are presented. Many themes are shared by facilitators and
trainees, and are therefore, presented together. However,
perceptions of the impact of the intervention diverged between
facilitators and participants, and are consequently, presented
separately.
Perceptions of EBM
Most facilitators and participants believed EBM enhanced the
quality of their practice (Facilitator number 6=F#6): “EBM
helps me give my patients the best available treatment.... I
can’t just voice my opinion anymore; I have to state the level of
evidence and justify my decisions.” In addition, many found
the EBM approach helped them deal with questions regarding
the efficacy of complementary medicine and empowering them
when dealing with pharmaceutical company representatives
(F#6): “I approach alternative medicine in the same way that I
approach conventional medicine.... I can show them, in
evidence based medicine, that acupuncture, for example, has
evidence recommending it for arthritis but not for other
problems”; (Participant number 19=P#19): “I ask the drug
reps to show me Absolute Risk Reduction or Numbers Needed
to Treat, rather than Relative Risk Reduction. It (EBM) enables
me to look at the data critically and discuss research findings
more intelligently.”
Although the majority was positive towards EBM, others
believed it to be (P#26) “just a fad likely to disappear,” (P#20)
“just not practical in a busy urban clinic,” or (F#10) “I think it
(EBM) should be coined ‘population based medicine’... results
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individual patients.”
Perceived Barriers and Enablers to Implementing
EBM at the Point of Care
Facilitators and participants perceived barriers to implemen-
ting EBM at the point of care were time constraints, work
overload, a busy urban setting, and patients demanding
redundant treatment (F#4): “ I have 60 people in the waiting
room...I’m not going to give a patient a long lecture on why it’s
no longer necessary to treat every Streptococcus with an
antibiotic. It takes much more time to explain EBM than to
simply write out a prescription.”
Moreover, PCPs perceived constantly changing evidence as
hindering the practice of EBM. Physicians felt that frequent
changes in treatment recommendations as a result of new
evidence created uncertainty for patients and physicians alike
(F#10): “We regard the results of randomized control trials as
the absolute truth. But the ‘truth’ keeps on changing. Look at
Beta-Blockers or Hormonal Replacement Therapy...These ever-
changing recommendations are really hard for my patients and
I to swallow...It was a lot easier back then when medicine was
based on instinct and experience.”
Additional barriers consisted of textbooks bereft of EBM
jargon, physicians’ scant computer and information retrieval
skills, and slow computers. A number of participants felt the
doctor’s advanced age to be a barrier to understanding EBM
concepts and utilizing online EBM resources (P#18): “I’m
59 years old. You can’t compare me with them (young
physicians)... I don’t think as fast as I used too; I’m not as
capable with the computer either... After the first session I was
really devastated... I went home and cried.”
Enabling factors included the ease of use of medication
databases and HMO incentives for better quality of care (F#5):
“Doctors should be rewarded for practicing better medicine,
and EBM is an integral part of that... I think financial
incentives would make a real difference... Today there’sn o
real reward ...nothing... zilch.” Participants noted that aca-
demic teaching and writing clinical guidelines necessitates
continual learning and keeping up to date with the latest
evidence (P#21): “I teach residents... I don’t want to be caught
unprepared if a resident asks me about my opinion regarding a
paper that was just published.”
Physicians recommended both personal and organizational
strategies to overcome these barriers. Personal strategies
consisted of constantly keeping up-to date (via medical
journals and email services), meeting regularly with a col-
league experienced in information retrieval and jointly search-
ing for answers to clinical questions, leaving medication
databases open during consultation, and using patient hand-
outs. The main organizational strategies suggested include
providing decision support services, assisting in “real time”
decision making and decision support systems (P#23): “It
would be very helpful if there was a support service I could
call to ask questions... I wouldn’t feel like I’m imposing myself
and taking up the specialist’s time”; (F#9): “There might be
information overload using a decision support system, but it’s
more realistic and less time consuming than looking for the
information myself.” Other suggested strategies included:
annual EBM knowledge exams and quality of care monitoring,
regular staff meetings in primary care clinics, and journal
clubs.
The Effect of the Intervention on Attitudes,
Perceived Knowledge, and Behavior
Facilitators’ Perceptions of Changes in Themselves. Most
facilitators found that teaching the course enhanced their
own knowledge and skills; however, opinions differed regarding
the impact on behavior. Some felt that their improved
information retrieval skills influenced their ability to access
EBM resources at the point of care (F#9): “Clinical questions
that took me hours at night became 5-minute tasks done
during the encounter. It’s a major difference.” But others noted
the intervention had little impact on their ability to utilize pre-
appraised resources and believed the intervention had missed
the mark (F#5): “If the aim of the intervention was that while
sitting with a patient I’ll be able to punch in a question and
retrieve information within minutes, well we’ve failed. It just
won’t happen”. Integrating EBM at the point of care was seen
as more feasible through writing down clinical questions, and
later, searching for them at home (F#3):“I can’t do much when
the patient is present, but I’m able to write down questions
which I later search for at home. At our subsequent meeting, I
bring printed material and show it to them. This helps.”
Facilitators’ Perceptions of Changes in Participants. Facilitators
believed the intervention affected their students’ attitudes,
empowered them, improved their computer and EBM skills,
but doubted the impact on their behavior (F#2): “Do I fantasize
that the intervention influenced my students’ decision
making? Unfortunately, no.” Others felt behavioral changes
won’t be detected by examining (F#5) “test referral and drug
prescription rates before and after the intervention,” but
rather, by examining micro-changes (F#6):“ I taught them
how to take text out of journal articles and paste it in their
patients’ charts...These facets made EBM come to life in their
daily practice.” A number of facilitators noted that the
intervention’s effect depended on the initial knowledge of
trainees (F#10): “The course really made a difference to those
who had studied EBM in family medicine residency... Doctors
lacking the baseline knowledge had a difficult time.”
Participants’ Perceptions of Changes in Themselves. Incontrast
to facilitators’ perceptions of trainees, most participants
believed the intervention had an impact not only on their
attitudes and skills, but on their behavior as well. Trainees
claimed their ability to retrieve information improved and
reported using EBM resources more frequently (P#23): “Before
I used to search for medical information unsystematically.
Today I’m more equipped to go online and know where to look
forrelevantinformation.”Inaddition,participants reportedthat
the course affected their utilization of medication databases at
the point of care. These databases were accessed to determine
dosages, side effects, generic names, and drug interactions
(P#25): “As a result of the course I use Micromedex a lot. It helps
me when I need info on a new drug.” Participants also reported
the intervention caused them to rely on (P#23) “online journal
publications rather than outdated books” for clinical decision
making. Although many physicians agreed that the
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changes were mostly perceptual (P#21): “After the course I was
really juiced up about the whole EBM idea... I’m constantly
thinking about it; I’m in the process of starting... but I haven’t
gotten down to it yet.”
DISCUSSION
To the best of our knowledge, no qualitative study has
examined the perceived behavioral changes of PCPs partici-
pating in an EBM educational intervention. Most qualitative
studies, thus far, have focused on physicians’ perceptions/
barriers to EBM, and the impact of decision support systems
or handheld computers.
4–8,22–25 The present study attempts to
bridge this gap by gaining insight into both facilitators and
course participants’ perceptions of changes as a result of an
educational intervention and their general perceptions of EBM.
The results of the study suggest that the intervention positively
influenced attitudes and knowledge, but had limited effect on
behavior. These findings are consistent with preliminary data
from the parallel controlled trial indicating significant changes
in knowledge, but having no effect on physicians’ drug
prescription and test ordering performance.
Although most physicians viewed EBM positively, some
found the shift from an unsystematic approach to an evi-
dence-based approach hard to accept. Physicians’ difficulty in
dealing with constantly changing evidence was found in a
study by Putnam et al.
6 Van Weel and Knottnerus (1999)
discussed the complexity of inferring from randomized con-
trolled trial findings to individual patients in the complexity of
general practice.
26 This perception was shared by some
physicians in the present study perceiving EBM to be too
generic, and not focused enough on individual need. Percep-
tions not previously reported are the feelings of self-confidence
EBM engendered among PCPs when dealing with pharmaceu-
tical company representatives and patients’ queries regarding
alternative medicine.
Organizational barriers such as time constraints and work
overload hindered PCPs’ ability to implement evidence. These
findings are consistent with previous studies which found that
the lack of personal and professional time impeded EBM
implementation.
4,7,27 Physicians nevertheless felt the inter-
vention increased their ability to keep up to date and to search
for evidence-based information at their leisure, thereby, influ-
encing clinical decision making.
This study underlines the complexity of changing clinical
behavior at the point of care. While the intervention affected
PCPs utilization of medication databases, it had little impact on
the use of online EBM resources during consultation. Utilizing
EBM resourcesatthepointofcarewasperceivedtobeacomplex
task requiring clinical question formulation and relevant re-
source selection to reach a clinical decision. Even after a year-
long intervention, most PCPs found this task to be virtually
impossible. In contrast, utilizing medication databases during
the patient–doctor encounter was perceived as easy to use, a
simple task in which the benefits (rapidly determining dosages
and drug interactions) well outweighed the impediments.
Towards the final phase of the intervention, some facilitators
anticipated that the intervention would not impact clinical
behavior. Consequently they perceived the intervention as
failing. In comparison, course participants viewed the inter-
vention more positively. A possible implication of this finding is
that in future interventions the importance of attaining interim
objectives (e.g., enhanced skills) should be emphasized to
facilitators.
The results of the study underline the need not only to
enhance physicians’ skills and perceptions of EBM, but also to
improve the ease of use of evidence-based resources at the
point of care. Although all physicians had access to online
resources during consultation, they found tasks to be complex
and the organizational barriers overwhelming. Tasks should
be simplified by tailoring evidence-based information retrieval
systems to the busy clinic, perhaps through integration with
decision support systems. Moreover, strategies to overcome
organizational constraints such as lack of consultation time,
and lack of incentives should be employed. Finally, partici-
pants suggested establishing a decision support service
facilitating EBM point of care integration and holding journal
clubs during staff meetings. These suggestions should be
considered.
28
The study has a number of limitations. First, we were not
able to interview PCPs more than once during the intervention.
Pre–post intervention interviews might have given a more
accurate picture of changes throughout the intervention.
Second, facilitators’ perceptions might be overrepresented in
the study’s findings. Third, the fact that PCPs participated in
interviews during the intervention might have influenced their
behavior (i.e., Hawthorne effect).
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APPENDIX
Questions (Followed by Probes) for Focus Groups
and Interviews
General Perceptions of EBM.
1. How do you perceive EBM?
1.1 What’s your definition of EBM?
1.2 What’s your opinion of EBM?
1.3 What do you think of critical appraisal and the use of
pre-appraised resources?
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2. How does EBM affect (if at all) your clinical practice?
2.1 Are you able to incorporate EBM in your daily profes-
sional life?
2.2 Is EBM practicable at the point of care? What’s the best
way, in your opinion, to implement EBM?
2.3 Do you utilize EBM resources in your practice? If so, do
you do so at the point of care?
2.4 If you utilize EBM resources, please elaborate on which
resources you use. How long does it normally take to find
an answer to a clinical question? If you aren’t able to find
a clinical answer, what steps (if any) do you take to obtain
an answer?
2.5 Which factors, in your opinion, inhibit or promote the
applicability of EBM?
Impact of the EBM Intervention.
3. What impact (if any) has the EBM course had on your
practice?
3.1 How has the course affected you (if at all)? Are you able to
use EBM more as a result of the course? Please elaborate.
3.2 Do you utilize more pre-appraised resources or other
facets of EBM as a result of the intervention?
3.3 Has the course influenced your behavior when dealing
with barriers to EBM practice?
Attitudes Towards the EBM Intervention.
4. What did you think of the EBM course you participated
in or facilitated?
4.1 What’s your opinion regarding the workshop phase and
one-on-one sessions? What has influenced you more (if
at all)?
4.2 What’s your opinion regarding the content taught in the
course?
4.3 Did you encounter any difficulties during the course?
Questions for Facilitators Only
Pre-intervention:
5. How do you perceive your role as facilitator in the
intervention?
5.1 What are your expectations of the intervention?
Post-intervention
5.2 Have any changes (attitudes, knowledge, behavior or
other) accrued in you and your course trainees as a
result of the intervention?
5.3 Which difficulties and successes have you encountered
during the intervention?
Additional Information.
6. Is there anything else you would like to add?
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